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(54) Dot code and code reading apparatus 

(57) This invention provides a dot code (1) for 
recording digital data, such as multi-media information, 
as an optically readable code pattern, using various 
modulation methods, and also provides a code reading 
apparatus (11) for restoring modulated information 
recorded as the dot code (11). The dot code (1 ) consists 
of a plurality of blocks (2). Each block (2) comprises a 
marker section (5) for recognizing the block (2), a data 
dot pattern section (3) which is modulated to be struc- 
turally discriminated from the marker section (5) and to 
represent modulated information, and a block header 
section (4) as a non-modulation area which contains 
block address data (20). The block header section (4) 
stores restoration parameter data necessary to restore 
the modulated information, thereby enabling the dot 
code to be variously modulated. 
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Description 

This invention relates to a. recording medium, such 
as a paper sheet, with a dot code recorded thereon as a 
code pattern, from which code so-called multi-media s 
information including voice information, image informa-* 
tion, digital code data, etc. can be optically read. The 
invention also relates to a code reading apparatus capa- 
ble of reading the multi-media information recorded on 
the recording medium as the dot code. 10 

A bar code system, for example, is now used in 
many cases to record digital information on a recording 
medium such as a paper sheet. Since the bar code sys- 
tem is a recording system of a one-dimensional 
arrangement, the amount of information included in a 15 
bar code is limited. Therefore, it cannot be said that the 
bar code system sufficiently meets the today's require- 
ments for realizing an information recording medium of 
a high recording capacity. 

EPO 670555A1 (corresponding to USSN 20 
08/407,018), for example, which was developed under 
the aforementioned circumstances and filed by the 
same applicant as the present application, discloses a 
technique for performing high-density recording, on e.g. 
a paper sheet, of so-called multi-media information of a 25 
large capacity which includes voice information, image 
information, digital data. etc. Specifically, this publica- 
tion discloses a technique relating to an optically reada- 
ble "dot code", which comprises two-dimensionally 
arranged fine dots and wherein whether or not each dot 30 
exists indicates one-bit information. 

The dot code can have a plurality of blocks 
arranged adjacent to each other. Each block is charac- 
terized by including a data dot pattern which consists of 
a plurality of dots arranged in accordance with the con- 35 
tents of multi-media information, a marker provided at a 
first predetermined location with respect to the data dot 
pattern and having a pattern which is not included in dot 
patterns, and a block address pattern provided at a sec- 
ond predetermined location with respect to the marker 40 
and indicative of the address of the block. The data dot 
pattern is modulated such that the number of sequen- 
tially arranged black dots is limited, whereby the image 
of the data dot pattern is discriminated from that of the 
marker. 45 

Since dot codes have developed into commodities, 
it has become necessary to modulate them in various 
manners in accordance with the quality of paper on 
which the codes will be printed, with the kind of ink, or 
with the degree of reliability required for information to so 
be recorded as the code. 

The aforementioned EPO 670555A1 (correspond- 
ing to USSN 08/407,018), however, does not disclose 
means for performing such various modulations. 

Japanese Patent Application KOKAI Publication 55 
No. 7-254037 discloses a two-dimensional code cre- 
ated by arranging, in cell patterns, data represented as 
a binary code, and locating the cell patterns on a two- 



2 

dimensional matrix. This publication describes that the 
dot code is subjected to predetermined modulation to 
form a pattern, which differs from, for example, the pat- 
tern of a positioning symbol set as a code pattern por- 
tion other than the pattern portion indicative of 
information. The publication also describes that infor- 
mation indicative of the kind of a matrix pattern used for 
the modulation is included in the two-dimensional code. 

Since the information indicative of the kind of the 
matrix pattern is included in the data pattern to be mod- 
ulated, any particular means is necessary to extract the 
information. 

The present invention has been developed under 
the above-described circumstances, and aims to pro- 
vide a recording medium with a dot code as an optically 
readable code pattern, which represents information 
relating to multi-media information, and in which code 
the information can be modulated by various modula- 
tion methods. The invention also provides a code read- 
ing apparatus capable of restoring the modulated 
information recorded as the dot code. 

According to one aspect of the invention, there is 
provided an optically readable dot code consisting of a 
plurality of blocks arranged adjacent to each other, each 
block comprising: a marker section for recognizing the 
block; a data dot pattern section as a modulation area 
which is modulated to be structurally discriminated from 
the marker section and to represent modulated informa- 
tion, and consists of a plurality of dots arranged such 
that each bit value of the modulated information is rep- 
resented by a corresponding dot; and a block header 
section as a non-modulation area which contains block 
address data indicative of an address assigned to the 
block; wherein the marker section, the data dot pattern 
and the block header section are in a predetermined 
arrangement; and the block header section includes 
restoration parameter data necessary to process modu- 
lated information represented by a data dot pattern in 
the data dot pattern section of the block, thereby to 
restore the modulated information to predetermined 
perceptible information. 

According to another aspect, of the invention, there 
is provided a code reading apparatus comprising: read- 
ing means for picking up and optically reading an image 
of a dot code consisting of a plurality of blocks arranged 
adjacent to each other, each block at least having a 
block header section which includes block address 
data, and restoration parameter data necessary to proc- 
ess modulated information represented by a data dot 
pattern incorporated in the block, and then to restore the 
information to predetermined perceptible information; 
block header section extracting means for extracting the 
header block section from each block of the dot code 
read by the reading means; restoration means for 
processing the modulated information items of the 
blocks and combining them into predetermined percep- 
tible information on the basis of the block address data 
and the restoration parameter data in the block header 
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section of each block extracted by the block header sec- 
tion extracting means; and output means for outputting 
the predetermined perceptible information restored by 
the restoration means. 

This invention can be more fully understood from 5 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1A is a view, showing a basic dot code 
recorded on a recording medium according to the 10 
invention; 

FIG. 1 B is a view, showing, in detail, each of blocks 

which constitute the dot code; 

FIG. 1 C is a view, showing information included in a 

block header section in the block; 75 

FIG. 2 is a block diagram, showing a code reading 

apparatus according to the invention; 

FIG. 3A is a view, showing a dot code employed in 

the invention; 

FIG. 38 is a view, showing, in detail, each of blocks 20 

which constitute the dot code of FIG. 3A; 

FIG. 3C is a view, showing information included in a 

block header section in the block of FIG. 3B; 

FIG. 4A is a view, showing another basic dot code 

employed in the invention; 25 

FIG. 4B is a view, showing, in detail, each of blocks 

which constitute the dot code of FIG. 4A; 

FIG. 4C is a view, showing information included in a 

block header section in the block of FIG. 4B; and 

FIG. 5 is a flowchart, useful in explaining the opera- 30 

tion of the cord reading apparatus of the invention. 

The outline of a dot code and a code reading appa- 
ratus according to the invention will be explained before 
the embodiments of the invention will be described in 35 
detail. 

Referring first to FIGS. 1A to 1C, the structure of a 
basic dot code employed in the invention will be 
described. As is shown in FIG. 1A, information relating 
to multi-media information is recorded, by printing, as 40 
an optically readable dot code 1 on a recording medium 
such as a paper sheet. The dot code 1 comprises a plu- 
rality of blocks 2 arranged in a two-dimensional matrix 
and each consisting of a predetermined number of dots. 
Each block 2 which consists of the predetermined 45 
number of dots is actually recognized to have a prede- 
termined density. 

FIG. 1 B shows, in more detail, the structure of each 
of the blocks 2 which constitute the dot code 1 . As is 
shown in FIG. 1 B, each block 2 comprises a data dot so 
pattern section 3 which represents modulated informa- 
tion and consists of a plurality of dots arranged such 
that each bit value of the modulated information is rep- 
resented by a corresponding dot, and a block header 
section 4 provided at a predetermined location with 55 
respect to the data dot pattern 3 and indicative of infor- 
mation such as an address assigned to the block. In 
FIGS. 1A and 1B, the linear lines which connects the 



dots are imaginary ones. 

Each block 2 further comprises markers 5 provided 
for its recognition at predetermined locations, for exam- 
pie, at its four corners, and a matching dot pattern sec- 
tion 6 located between those of the markers 5 which are 
adjacent to each other in, for example, a first direction. 
The block header section 4 is located between those of 
the markers 5 which are adjacent to each other in, for 
example, a second direction. 

Data dots 7 provided in the matching dot pattern 
section 6, the block header section 4 and the data dot 
pattern section 3 have the same size. The marker 5 is a 
circular dot which has a larger (e.g. five times larger) 
diameter than the data dot 7. 

Information relating to multi-media information is 
modulated before it is recorded as a data dot pattern, to 
limit the number of the data dots 7 continuously located 
in the vertical direction in FIG. 1 B. This modulation is 
performed to enable optical discrimination of the data 
dots 7 from the markers 5. If the marker 5 has a five 
times larger diameter than the data dot 7, the number of 
the vertically continuous data dots 7 should be not more 
than 4. The modulation performed in this case is a 4-5 
modulation in which 5-bit data is prepared by adding 1- 
bit redundancy data to 4-bit data, and a modulation 
table is selected so that the maximum number of contin- 
uous bits will not exceed four after modulation. 

Although the block shown in FIG. 1 B has a data dot 
lattice of (17 data dots x 17 data dots), it is a matter of 
course that the invention is not limited to this size. The 
size may be (30 data dots x 30 data dots) or (40 data 
dots x 40 data dots). 

FIG. 1C shows the contents of information included 
in the block header section 4. A black portion of the sec- 
tion 4, at which a dot exists, indicates data of "1", while 
a white portion of the section 4, at which no dot exists, 
indicates data of "0". The white portion is actually a 
ground color portion of the recording medium. Address 
data indicative of the address of the block 2, which is not 
modulated, is included in the block header section 4. 

A method for reading the above-described dot code 
will now be described. 

Images included in the dot code on the recording 
medium are sequentially picked up by moving the code 
reading apparatus in a direction indicated by the arrow 
in FIG. 1 B. At the time of reading the dot code images, 
a marker which is considered a reference position is 
detected to accurately detect the position of each dot 
from each image picked by, for example, a CCD over a 
plurality of frames, and then the data dot pattern section 
3 of the block 2 is read. The detection of the marker is 
performed using the feature that it has a larger size than 
the dots. Thereafter, the matching dot pattern section 6 
located between the adjacent markers is searched, and 
the coordinates of the center of each dot included in the 
section 6 are determined. From the determined coordi- 
nates of the center of each dot, a reading reference 
point and a reading point of each dot in the data dot pat- 
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tern section 3 are obtained, using, for example, the least 
square method. For particulars on the reading method, 
see Japanese Patent Application KOKAI Publication No. 
8-171620 previously filed by the same applicant as the 
present application. 5 

FIG. 2 shows function blocks incorporated in the * 
code reading apparatus. The code reading apparatus is 
adapted to read the data dots 7 of the dot code 1 , con- 
vert the read dots into predetermined readable binary 
data, and output it w 

As is shown in FIG. 2, a code reading apparatus 1 1 
comprises a detection section 12 for picking images of 
the dot code shown in FIG. 1A and recorded, by print- 
ing, on a recording medium such as a paper sheet, a 
scan conversion section 13 for recognizing, as a dot is 
code image, image data from the detection section 12 to 
normalize it, a data string adjustment section 14 for 
adjusting the data string or performing demodulation 
processing with reference to a modulation table 19, an 
error correction section 15 for correcting a reading error 20 
or data error during data reproduction, a reproduction 
section 16 for expanding data compressed in accord- 
ance with its properties, a controller 17 for controlling 
each section, and an output unit 18 such as a speaker, 
monitor, etc. for outputting mufti-media information. 2s 

For particulars on the detection section 12, the 
scan conversion section 13, the data string adjustment 
section 14, the error correction section 15, the repro- 
duction section 16 and the voice output unit 18, see 
Japanese Patent Application KOKAI Publication No. 6- 30 
231466 previously filed by the same applicant as the 
present application. 

The above-explained recording medium with the 
dot code and the above-explained code reading appara- 
tus according to the present invention will be described 35 
in more detail. First, a dot code according to a first 
embodiment will be described. 

This dot code relates to a dot code which includes 
restoration parameter data in the block header section, 
or includes modulated data in the restoration parameter 40 
data. 

FIGS. 3A to 3C show the structure of a dot code 
recorded on a recording medium according to the first 
embodiment. 

As is shown in FIG. 3A, a dot code 1 comprises a 45 
plurality of blocks 2 arranged two-dimensionally and 
adjacent to one another. As is shown in FIG. 3B, each 
block 2 comprises marker sections 5 for recognizing the 
block 2; a data dot pattern section 3 as a modulation 
area which is modulated to be structurally discriminated so 
from the marker sections 5 and to represent modulated 
information, and consists of a plurality of data dots 7 
arranged such that each bit value of the modulated 
information is represented by a corresponding dot; a 
block header section 4 as a non-modulation area which 55 
contains block address data indicative of the address of 
the block 2, and a matching dot pattern section 6. 

This embodiment has restoration parameter data 



21 in the block header section 4, as is shown in FIG. 3C. 
The restoration parameter data 21 is necessary when 
information modulated on the basis of the data dot pat- 
tern which is included in each block 2 is processed to 
restore predetermined perceptible information. Thus, 
the restoration parameter data 21 enables restoration of 
modulated information to original one. 

As the restoration parameter data 21 for restoring 
the modulated information to the original one, is used, 
for example, data relating to an error correction code or 
an error correction code length, data relating to the 
number of blocks 2 included in the dot code 1 , data 
relating to copy protect, or interleave data relating to the 
data dot pattern included in the modulation area, as. well 
as the data indicative of a modulation method applied to 
the data dot pattern section 3. These data items are 
recorded when they are necessary. 

There is no particular limitation to the modulation 
method, and hence various methods can be employed. 
It is a matter of course that restoration processing can 
be performed easily by any voluntary modulation 
method if modulation method data items 22 correspond- 
ing to various modulation methods are included in the 
restoration parameter data 21. 

As described above, the dot code on the recording 
medium according to the first embodiment has unmodu- 
lated block address data 20 and unmodulated restora- 
tion parameter data 21 in the block header section 4. 
Accordingly, the modulation processing will cause no 
redundancy data in the data included in the block 
header section 4, which means that all data dots in the 
block header section 4 can be assigned to the address 
data 20 and the restoration parameter data 21 . 

Since in the invention, in particular, the restoration 
parameter data 21 , which is not modulated, is included 
in the block header section 4, together with the block 
address data 20, the data reading speed can be 
increased. This is because perceptible information can 
be restored only when the block address of each block 
is recognized. 

In other words, in the invention, the dot code is con- 
structed such that each block header including its block 
address is recognized after a corresponding marker is 
detected. When the block header is recognized, the res- 
toration parameter data included in the block header is 
recognized simultaneously. Therefore, demodulation of 
the data dot pattern is not necessary, which is required 
in the conventional case where the restoration parame- 
ter data is included in the data dot pattern. This means 
that the restoration parameter data can be obtained ear- 
lier than in the conventional case, whereby the data 
reading speed can be increased in the invention. It is a 
matter of course that if modulated restoration parameter 
data is included in the data dot pattern, the restoration 
parameter data cannot be obtained at the time of resto- 
ration of the data dot pattern, which makes it very diffi- 
cult to achieve the object of the invention, i.e. to restore 
the data dot pattern. 
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The copy protect information which is included in 
the restoration parameter data will now be described. 
Copy of thedot code can be prohibited by including the 
copy protect information in the restoration parameter 
data in the block header section 4, and using it as a 5 
copy protect flag. More specifically, when the code read- 
ing apparatus 1 1 has read the dot code 1 , it prohibits 
output of the code to a printing machine, a storage unit, 
etc. if the copy protect flag is "On". In other words, the 
apparatus 1 1 can prohibit output of the image data on w 
the code to the code printer or to the data storage unit, 
etc. 

A recording medium with a dot code, according to a 
second embodiment, in which a plurality of block header 
sections each contain an identical data item, will be is 
described. 

\ " In the dot code on the recording medium of the sec- 
ond embodiment, the block header section of at least 
two blocks each contain an identical restoration param- 
eter data item. 20 

FIGS. 4A to 4C show the structure of a dot code 
recorded on a recording medium according to the sec- 
ond embodiment. 

As is shown in FIG. 4A, a dot code 1 comprises a 
plurality of blocks 2 arranged two-dimensionally and 25 
adjacent to one another. As is shown in FIG. 4B. each 
block 2 comprises marker sections 5 for recognizing the 
block 2; a data dot pattern section 3 as a modulation 
area which is modulated to be structurally discriminated 
from the marker sections 5 and to represent modulated 30 
information, and consists of a plurality of data dots 7 
arranged such that each bit value of the modulated 
information is represented by a corresponding dot; a 
block header section 4 as a non-modulation area which 
contains block address data indicative of the address of 35 
the block 2, and a matching dot pattern section 6. 

This embodiment has, in each block header section 
4, restoration parameter data 23 similar to that of the 
first embodiment, as is shown in FIG. 4C. At least two of 
block header sections 4a to 4c shown in FIG. 4A each 40 
contain an identical restoration parameter data item. For 
example, as shown in FIG. 4C, restoration parameter 
data items 23a and 23b of the block header sections 4a 
and 4b have the same contents. The structure of the 
second embodiment is not limited to this, of course. 45 

Since in the recording medium with the dot code 
according to the second embodiment, an identical res- 
toration parameter data item is contained in a plurality of 
block header sections, the restoration parameter data is 
highly reliable. Moreover, even if the restoration param- so 
eter data items which should be recorded as identical 
data items are restored as different data items, the 
actual identical restoration parameter data items can be 
estimated with high accuracy in light of the restoration 
frequency of each data item. Specifically, the reliability 55 
of information can be enhanced by processing, as res- 
toration parameter data, data restored at a maximum 
frequency. 
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A recording medium with a dot code according to a 
third embodiment, in which an error correction code is 
attached only to block address data in each block 
header, will be described with reference to FIGS. 3 and 
4. 

In the dot code on the recording medium of the third 
embodiment, an error correction or detection code 24 is 
attached only to block address data in the block header 
section 4 of FIG. 3. Concerning error correction or 
detection, there is no limitation to a method therefor, 
and any publidy known method, e.g. the BCH encoding 
method, can be used. 

Where the second and third embodiments are used 
simultaneously, the error correction or error detection 
code 24 is attached not to the identical restoration 
parameter data, but to the block address data only. 

When the range to be covered with error correction 
is limited to the block address data, the function for cor- 
recting an error in the block address data can be 
enhanced. This means that the apparatus can have a 
higher resistance against errors. 

A code reading apparatus, according to a fourth 
embodiment, for reading the dot code which has the 
restoration parameter data included in the block header 
section will be described. 

The apparatus of this embodiment is used for read- 
ing the dot code on the recording medium according to 
the first embodiment. The basic structure of the appara- 
tus is similar to FIG. 2, and hence no detailed explana- 
tion will be given thereof. Only a reading operation by 
which the apparatus is characterized will be described 
with reference to FIGS. 3 and 5. 

Referring first to FIG. 5, a dot code 1 on a recording 
medium is optically picked and read (step S1), and then 
the block header section 4 is extracted from each block 
2 of the dot code 1 (step S2). Subsequently, modulated 
information items in the blocks are processed and com- 
bined on the basis of the block address data 20 and the 
restoration parameter data 21 included in the extracted 
each block header section 4 (step S3), thereby restoring 
predetermined perceptible information (step S4). The 
thus-restored information is output (step S5). 

Processing and combination of information items in 
the step S3 means to demodulate the modulated data 
items in the blocks on the basis of information which is 
included in the restoration parameter data and indica- 
tive of a modulation method, to store, in predetermined 
data memory areas, the demodulated data items in 
accordance with their addresses based on the detected 
block address data items of the blocks, and to combine 
the stored data items into information of a single per- 
ceptible unit. 

The restoration parameter data necessary to 
restore perceptible information specifically indicates 
data relating to an error correction code or an error cor- 
rection code length, data relating to the number of 
blocks included in the dot code 1 , data relating to copy 
protect, or interleave data relating to the data dot pat- 
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tern included in the modulation area, as well as data 
indicative of a modulation method. There is no particu- 
lar limitation to the modulation method, and accordingly 
any voluntary modulation method can be employed. 
Moreover, a perceptible unit of information means the 5 
unit of information such as voice information, image 1 
information, sentence information, character informa- 
tion, etc., in which unit a person can visually or audibly 
recognize and understand the information. The percep- 
tible unit also means a unit in which a person can clearly w 
discriminate, for example, voice information items of the 
same kind but recorded at different points of time. 

As described above, the code reading apparatus of 
the fourth embodiment processes the dot code 1 in 
which modulated information is recorded as a data dot 15 
pattern, the unmodulated block address data 20 and the 
unmodulated restoration parameter data 21 are 
included in the block header section 4, to restore the 
modulated information to predetermined perceptible 
information. Since the code reading apparatus does not 20 
need demodulation processing of data included in the 
block header section 4 of the dot code 1, it can read 
data at high speed. Further, since the block header sec- 
tion 4es unmodulated data and hence no redundancy 
data created as a result of modulation, all data dots of 25 
the block header section 4 can be assigned to the block 
address data 20 and the restoration parameter data 21 , 
which enables accurate restoration of modulated infor- 
mation. 

An explanation will be given of a code reading 30 
apparatus, according to a sixth embodiment, for reading 
a dot code printed on a recording medium (according to 
the first embodiment), in which modulation method data 
is included in the restoration parameter data of the block 
header section. Since the to-be-read code has the 35 
same structure as that of FIG. 4, and the basic opera- 
tion of the code reading apparatus is similar to that of 
FIG. 5, explanation thereof is omitted and only the char- 
acteristic operation of the fourth embodiment will be 
described. 40 

The code reading apparatus of the fifth embodi- 
ment is used to process a dot code 1 on a recording 
medium, in which the restoration parameter data 
includes data indicative of a modulation method applied 
to information. The apparatus scans the dot code 1 to 45 
read modulation method data 22 and restore the infor- 
mation on the basis of the modulation method data 22. 

The fifth embodiment can restore any information 
which was modulated in various manners. 

Therefore, different dot codes can be formed by dif- so 
ferent modulation methods, or blocks included in a dot 
code can be formed by different modulation methods. 
Thus, various types of dot codes can be used for vari- 
ous purposes, which means that the versatility of dot 
codes is enhanced. 55 

An explanation will be given of a code reading 
apparatus, according to a fifth embodiment, for reading 
a dot code printed on a recording medium (according to 



the second embodiment), in which an identical restora- 
tion parameter data item is included in at least two block 
header sections. Since the to-be-read code has the 
same structure as that of FIG. 4, and the basic opera- 
tion of the code reading apparatus is similar to that of 
FIG. 5, explanation thereof is omitted and only the char- 
acteristic operation of the fifth embodiment will be 
described. 

The code reading apparatus of the sixth embodi- 
ment is disposed to read the dot code in which an iden- 
tical restoration parameter data item is included in at 
least two block header sections 4. Specifically, the 
apparatus reads a dot code in which identical restora- 
tion parameter data items 23a and 23b are included in 
two block header sections 4a and 4b, respectively, 
thereby restoring modulated information included in the 
dot code. 

The sixth embodiment in which an identical restora- 
tion parameter data item is included in at least two 
blocks can not only increase the reliability of output 
data, but also estimate, with high accuracy, actual resto- 
ration parameter data in light of the frequency of each 
data item, even rf restoration parameter data items 
which should be recorded as identical data items are 
restored as different data items. 

The invention is not limited to the above-described 
embodiments, but may be modulated in various man- 
ners without departing from its scope. For example, the 
restoration parameter data may include copy protect 
data, or may not be included in every block (e.g. the res- 
toration parameter data may be included in one of each 
pair of blocks or in units of a predetermined number of 
blocks). The restoration parameter data may be 
recorded each time interleave processing of modulated 
information is performed. 

The above-described embodiments support the fol- 
lowing aspects of the invention: 

(1) An optically readable dot code consisting of a 
plurality of blocks arranged adjacent to each other, 
each block comprising: a marker section for recog- 
nizing the block; a data dot pattern section as a 
modulation area which is modulated to be structur- 
ally discriminated from the marker section and to 
represent modulated information, and consists of a 
plurality of dots arranged such that each bit value of 
the modulated information is represented by a cor- 
responding dot; and a block header section as a 
non-modulation area which contains block address 
data indicative of an address assigned to the block; 
wherein the marker section, the data dot pattern 
and the block header section are in a predeter^ 
mined arrangement; and the block header section 
includes restoration parameter data necessary to 
process modulated information represented by a 
data dot pattern in the data dot pattern section of 
the block, thereby to restore the modulated informa- 
tion to predetermined perceptible information. 
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This aspect of the invention corresponds to the 
first embodiment. 

Since in the above-descrbed aspect of the 
invention, the block address data and the restora- 
tion parameter data, which are included in the block 5 
header section, are not modulated, the data dots'of 
the block header section include no redundancy 
data which will be created when modulation is per- 
formed. Accordingly, all data dots in the block 
header section can be assigned to the block 10 
address data and the restoration parameter data. 
Moreover, that the data of the block header section 
is not modulated means the speed of data reading 
can be increased. 

(2) A dot code as described in item (1), character- is 
ized in that the restoration parameter data includes 
data relating to a predetermined modulation 
method applied to the modulated information. 

This aspect of the invention corresponds to the 
first embodiment. 20 

Accordingly, various modulation processing 
applied to information recorded as the dot code can 
also be dealt with, and hence predetermined per- 
ceptible information can accurately be restored. 

(3) A dot code as described in item (1) or (2), char- 25 
acterized in that an identical restoration parameter 
data item is included in the block header sections of 

at least two of the blocks. 

This aspect of the invention corresponds to the 
second embodiment. 30 

Including an identical restoration parameter 
data item in the block header sections of a plurality 
of blocks enhances the reliability of the restoration 
parameter data item. Furthermore, even if the res- 
toration parameter data items which should be 35 
recorded as identical data items are restored as dif- 
ferent data items, the actual identical restoration 
parameter data items can be estimated with high 
accuracy in light of the restoration frequency of 
each data item. Specifically, the reliability of infer- 40 
mation can be enhanced by processing, as restora- 
tion parameter data, data restored at a maximum 
frequency. 

(4) A dot code as described in item (1), character- 
ized in that an error correction or detection code is 45 
attached only to the block address data in each 
block header section. 

This aspect of the invention corresponds to the 
third embodiment. 

In this dot code, the error correction or detec- so 
tion code is attached only to data relating to the 
block address data. In other words, limiting the 
range in which the error correction or detection 
code covers to the block address data enhances 
the block address error correction capability and 55 
hence the overall error correction capability of the 
apparatus. 

(5) -A code reading apparatus comprising: reading 



means for picking up and optically reading an 
image of a dot code as described in item (1); block 
header section extracting means for extracting the 
header block section from each block of the dot 
code read by the reading means; restoration means 
for processing the modulated information items of 
the blocks and combining them into predetermined 
perceptible information on the basis of the block 
address data and the restoration parameter data 
included in the block header section of each block 
extracted by the block header section extracting 
means; and output means for outputting the prede- 
termined perceptible information restored by the 
restoration means. 

This aspect of the invention corresponds to the 
fourth embodiment. 

In the code reading apparatus, a dot code is 
optically picked and read by the reading means, the 
block header section of each block in the dot code 
read by the reading means is extracted by the block 
header extraction means, modulated information 
items in the blocks are processed and combined, by 
the restoration means, to be restored to predeter- 
mined perceptible information on the basis of the 
block address data and the restoration parameter 
data included in each block header section 
extracted by the block header extraction means, 
and the information restored by the restoration 
means is output by the output means. 

In other words, the code reading apparatus of 
the invention does not need data demodulation 
processing of the block header section of the dot 
code at the time of reading the code, with the result 
that the data reading speed can be increased. In 
addition, the block header section is not modulated 
and all data dots are assigned to the block address 
data and the restoration parameter data, which 
means the dots can be used to the maximum and 
the information recorded as the data dots can be 
restored to predetermined perceptible information. 
(6) A code reading apparatus as described in item 
(5), characterized in that the restoration parameter 
data includes data relating to a predetermined 
modulation method applied to the modulated infor- 
mation. 

This aspect of the invention corresponds to the 
fifth embodiment. 

Restoration parameter data in a dot code to be 
read by the code reading apparatus includes data 
indicative of a modulation method applied to infor- 
mation included in the dot code. 

The code reading apparatus can accurately 
restore, to predetermined perceptible information, 
information modulated in any voluntary modulation 
method and recorded as data dots, by extracting 
data which is included in restoration parameter data 
in the block header section of a dot code and indi- 
cates the modulation method. 
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(7) A code reading apparatus as described in item 
(5) or (6), characterized in that an identical restora- 
tion parameter data item is included in the block 
header sections of at least two of the blocks. 

This aspect of the invention corresponds to the s 
sixth embodiment. 

The block header sections of at least two of the 
blocks of a dot code to be read by the code reading 
apparatus contains an identical restoration parame- 
ter data item. w 

The code reading apparatus of this embodi- 
ment can restore, to predetermined perceptible 
information, information recorded as data dots, by 
extracting the identical restoration parameter data 
item included in the at least two blocks of the dot is 
code. 

Thus including the identicaf restoration param-. 
eter data item in the block header sections of the 
plural blocks enhances the reliability of the restora- 
tion parameter data item. Even when the restora- so 
tion parameter data items which should be 
recorded as identical data items are extracted as 
different data items, it suffices if that one of the 
extracted restoration parameter data items which 
was extracted at maximum frequency is used as the 25 
actual restoration parameter data. 

As described in detail, the present invention pro- 
vides a recording medium with a dot code as an opti- 
cally readable code pattern, which represents 30 
information relating to multi-media information, and in 
which code the information can be modulated by vari- 
ous modulation methods. The invention also provides a 
code reading apparatus capable of restoring the modu- 
lated information recorded as the dot code. 35 

Claims 

1. An optically readable dot code (1) consisting of a 
plurality of blocks arranged adjacent to each other, 40 
each block (2) characterized in by comprising: 

a marker section (5) for recognizing the block 
(2); 

a data dot pattern section (3) as a modulation 45 
area which is modulated to be structurally dis- 
criminated from the marker section (5) and to 
represent modulated information, and consists 
of a plurality of dots arranged such that each bit 
value of the modulated information is repre- so 
sented by a corresponding dot; and 
a block header section (4) as a non-modulation 
area which contains block address data (20) 
indicative of an address assigned to the block 
(2); 55 

wherein the marker section (5), the data 
dot pattern (3) and the block header section (4) 
are in a predetermined arrangement; and 



the block header section (4) includes 
restoration parameter data (21) necessary to 
process modulated information represented by 
a data dot pattern in the data dot pattern sec- 
tion (3) of the block (2), thereby to restore the 
modulated information to predetermined per- 
ceptible information. 

2. A dot code (1) according to claim 1, characterized 
in that an identical restoration parameter data item 
is included in the block header sections (4) of at 
least two of the blocks. 

3. A dot code (1) according to claim 1, characterized 
in that an error correction or detection code (24) is 
attached only to the block address data (20) in each 
block header section (4). 

4. A dot code (1) according to claim 1, characterized 
in that the restoration parameter data (21) includes 
data relating to a predetermined modulation 
method applied to the modulated information (22). 

5. A dot code (1) according to claim 4. characterized 
in that an identical restoration parameter data item 
(21) is included in the block header sections (4) of 
at least two of the blocks. 

6. A dot code (1) according to claim 5, characterized 
in that an error correction or detection code (24) is 
attached only to the block address data (20) in each 
block header section (4). 

7. A code reading apparatus (1 1) characterized in by 
comprising: 

reading means (12) for picking up and optically 
reading an image of a dot code (1) consisting of 
a plurality of blocks arranged adjacent to each 
other, each block (2) at least having a block 
header section (4) which includes block 
address data (20), and restoration parameter 
data (21) necessary to process modulated 
information represented by a data dot pattern 
incorporated in the block (2). and then to 
restore the information to predetermined per- 
ceptible information (22); 
block header section extracting means (14) for 
extracting the header block section (4) from 
each block (2) of the dot code (1) read by the 
reading means (12); 

restoration means (16) for processing the mod- 
ulated information items of the blocks and com- 
bining them into predetermined perceptible 
information (22) on the basis of the block 
address data (20) and the restoration parame- 
ter data (21) included in the block header sec- 
tion (4) of each block (2) extracted by the block 
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header section extracting means (14); and 
output means (18) for outputting the predeter- 
mined perceptible information restored by the 
restoration means (16). 

A code reading apparatus (1 1 ) according to clairrf 7, 
characterized in that an identical restoration param- 
eter data item is included in the block header sec- 
tions (4) of at least two of the blocks. 
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9. A code reading apparatus (11) according to claim 7, 
characterized in that the restoration parameter data 
(21) includes data relating to a predetermined mod- 
ulation method applied to the modulated informa- 
tion (22). is 

1 0. A code reading apparatus (1 1 ) according to claim 9, 
characterized in that an identical restoration param- 
eter data item is included in the block header sec- 
tions (4) of at least two of the blocks. 20 
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(54) Dot code and code reading apparatus 

(57) This invention provides a dot code (1) for 
recording digital data, such as multi-media information, 
as an optically readable code pattern, using various 
modulation methods, and also provides a code reading 
apparatus (11) for restoring modulated information 
recorded as the dot code (1 1 ). The dot code (1 ) consists 
of a plurality of blocks (2). Each block (2) comprises a 
marker section (5) for recognizing the block (2), a data 
dot pattern section (3) which is modulated to be struc- 
turally discriminated from the marker section (5) and to 
represent modulated information, and a block header 
section (4) as a non-modulation area which contains 
block address data (20). The block header section (4) 
stores restoration parameter data necessary to restore 
the modulated information, thereby enabling the dot 
code to be variously modulated. 
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